Neuropeptide role of both peptide YY and neuropeptide Y in vertebrates suggested by abundant expression of their mRNAs in a cyclostome brain.
The evolution of the neuropeptide Y (NPY) family of peptides has been unclear despite sequence information from many vertebrates. We describe here two NPY-related peptides deduced from cDNA clones of the river lamprey (Lampetra fluviatilis), a cyclostome providing one of the best models of a primitive vertebrate brain. One peptide corresponds to NPY as it has 83% identity to human NPY and its mRNA is expressed in the lateral brainstem, dorsal spinal cord and retina. The second lamprey peptide corresponds anatomically to peptide YY (PYY) as its mRNA is found in gut cells and in medial brainstem neurons. Its sequence is 60-70% identical to both PYY and NPY of mammals. These data suggest that the gene duplication leading to NPY and PYY had already occurred in the ancestral vertebrate 450 million years ago. The expression of the presumed PYY homolog in both gut and central nervous system indicates that PYY has served the dual role as a hormone and a neuropeptide from an early stage in vertebrate evolution. The similarities in the location of NPY- and PYY-expressing cells between lamprey and mammals suggest that the functions of these peptides may have been conserved.